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(57) Abstract: A process for producing a high-quality nonconductive or semiconductive endless (jointless) tubular polyimide fihn 
simply and efficiently with high economy, etc. In particular, there is provided a nonconductive or semiconductive endless tubular 
fT) polyimide film constituted of a polyimide produced from a component of aromatic diamine and a component of two or more aromatic 
^/^ tetracarboxylic acids composed of 15 to 55 mol% of asymmetric aromatic tetracarboxyHc acid ingredient and 85 to 45 mol% of 
symmetric aromatic tetracarboxylic acid ingredient, wherein a given amount of carbon black is dispersed according to necessity, and 
there are further provided a process for producing the same, etc. 
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25 (2) ^mmz^r^> 

CO-, -CH2-. -so-. -so2-#(^*^b< wi§'a-Tig^i$n;fe2 



wo 2005/085324 



PCT/JP2004/015309 



20 



25 



24 



T^y>^:7x:n;l/X— x;K 4, 4' — >^T^y5^>'a:::i;!/5^:tX— 4, 

4' — >^T5y>>^:7 3in;i/:^;i/jj^x;K 4, 4' — >?Tsy>?:7xn;vp<>:$7>, 

1, 4— tix (4— T^y:7ccy4^v') ^>if>#yO^^#frf sn^o ^iTfe, 4, 



(3) mmm 



10 N-^^;i/-2-tfnU F> (OT. TNMPJ iiP^^^c). N, N-i^:A<^)V^JV 
15 5^ h ^;^j;VJj^>m^^^3f^:^i>^T^ >©'&fha 100 100~300 



m^U^ ($fSb<Jl> 150-250 S*gl5@J^ fCJ^j:^j;'5(c:^ie)n^^^J;Vi, 



(4) ^ 



g 1000—7000 ig^) ^mmt^:^^^. i^Tm^-r^o 

:^f;i/j}^>^-^7jct/<i:7f#:^>^T5 >^:©iii§^^;i/a^W^g'14l§i^4' sot:® 

1000—7000 @Jt) ^^jiT-g) H iyO^^T^^o 

#N^$S^tt^#:^5^h^:^/;i/3i^>Mz:M7j<i^ 15-55 ($f^b 

< \%l^--^^^)\^%)UUtMWi&^M'r h ^;^;i/Jl^>m—»#> 85-45 



wo 2005/085324 PCT/JP2004/015309 

25 

itso. 5-0. 95 i^m^ vxmm<D^i^m(D^m-mr 5 u :d^-^m 
^;vi;i7i§ J: 5 iz^mm'r h '7ti)i'^>m)^^^mM'r^:^m 1-22 

(#^^ 2-3 820 ^fC J; D . ttmizffo tti^X^^o 

i^^m 1000~7000 mm.) ^Mjif-g) <t:/&^^T#^o 
20 b < 20-50 UMt.Mm^J^^My=- h ^:fy)V^>mz^3:.X^)V 85-45 

j^?m<ii>KjiSBtfBi^^^^^icpjg-r§o mmumu. 9o-i2o°c@jtT^nt^ 



wo 2005/085324 



PCT/JP2004/015309 



26 

^O^^i^rSH^-S (Mn) 1000-7000 ig^ ($f ^ U < 3000~7000 @ 

m.) izmm-^n^o ^(Drnm^zmmt^mmu. mo ycf crr^ 

^^pj^^M^t 7000 KK±xi'^^v::!'^—(DmmM^^mm\zi&T'r^r^i^mm^'^ 

10 y';Ht;T^;^d:^LT^ffl-e^7S:<?S:oTb^d>&^e.-e^^ (^J;ltfv i^b^^^B- 
(Mn) 0 0 o~7 0 0 og^tciim$nfe5f#:^ 

FM:^Un'V— aSt^a«¥±^^^^« (Mw) i®it (Mw/Mn) 
15 2&,TX^^o 

(-r^Hb*) 30%OT/^Sb<f^25%OT. #fC20%OT 

20 x$>^^t-fym^h^\ j'cccfe. gij^T^-r^ (-r^Hb^) ^ii 



(Dti, ift^^MibbTi^Ts^virtu :n^'^—x;&^r^mzmmzmMi^^'t\,^'^^^x 



ijB - 1 iz$m.(D:^mz^ ^m^-^n 



wo 2005/085324 
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27 



15 



20 



25 



10 i)'^TfeoT> mii-r^m^iain:/^vt^^>'i^ii^*)j'j:<. s^bT^tsnav^*) 



^i^5^^# 20~40 n m@S(D 'fe Oj^WiiT^ -5 » 

^mi^\Z\-t. 'f^^^±M(D7.^-^^)Vy^^yp A (pH3, 14%, 
g25im) 5 (pH3, WWy^l^X. &^#20nin) fcC^WJ^ 



Fm:tud'x'"ig^-g4'ic*^— ^c^-a-, iMS[$n^:*r?iT^n«WJc0M« 



v'y^)Vi!^>mi^6^t.^m-jr^ xo^Wcm loo mfigi5jcMb> 3~3o i 



jfitrt^ (VR) msmmw^^ (SR) €r#^f '5fc5e)i?ab'5o ymffi 3 



wo 2005/085324 PCT/JP2004/015309 

28 

^mmmi^mmT^ ]^mmmz:^if^^mm^mmu> 30-45 a»%@sT 
^D. m¥n^^^<DCBmW(Dmmu 3-25 mmxnm (i?*b<« 10—20 
mm%um) > ^mmr 5 \^m:t u 75-97 mm% 

urn ($?^b<^i 80-90 a«%@it) ^wT^o 

mib-a-tf (2-^5^;i/-i'5iS^y— ;k i,2->>^>.5^;i/-i'5i5^^/— ;k 2-;^5^;i/-4 

10 y^^mt-^n^o 

20 yX)V^m^^y2^Pm\zUm\^MYyI^^^'D<K^t:mUV'^'D. {^(DMU 

r 

y&^e.®w^jn»^fTt)n^o s^mh^aco^'c^^^i. mmr^'^mnm^-p i 

:7 -r ;v A ©>'c ^ $ i;i i; D ^ ^ § o 



wo 2005/085324 PCT/JP2004/015309 

29 

7?a5§o Wiz. m'f-^M:^^o:>^mm^^)\yh ^hxm^^^m^U. 75~ioo/^m 

i^mmmm (q • cm) (ot> tvrj <hii?^<o) 
Lmmtm,^ (□/□) (ot> tsrj ^:D?^^o) t(DmAL\z^^x^^^m^m. 

^5^©>^-i';PAJc:*$tt^l£tn:^®l5HibTJ^, VR : 102~l0i4^ SR: 
10 3—1 O^^X^K). Pf^Vi^Mm tVX\t. VR : 1 0^~1 SR : 1 

o'-^i 0^^-^mmx^^o zLn^(D^m,m(Dmm\t. ±m(D c Bm^om^m 



wo 2005/085324 



PCT/JP2004/015309 



15 



20 



25 



30 

\z^n^ c B (D^^mn. ®s 3—25 mM%nm.. w^\^<n, io~2o mm%^^ 



■.^0.2^]^. ^?^L<«. 0.15 £>!.I^Tcb^ 



10 Mmmwm. logSR e.'TOig^^o^^^ffl LogVR ^mif^rcim^. i . o~3. o. 



MPaiJ/>±, #(c:i 2 o~i 6 OMP a^?abD^ TmmUtM>imM<D)^ iOrr 



/ay) 1.10g^±, #(C1. 10 — 1. 35 

c. ^zmm 



wo 2005/085324 PCT/JP2004/015309 

31 

10 (1) ^#]^T-h^;^;V3j^>^>^xx-7^;t/ (a— >^xx5^;i/) 

15 OTi^BJT^o 

>M^) 30^- CO-, -CH2-, -so2-^(Dmx}tm^'^'v^m-^nrcih-B 

>5^h^:^j;i/2}^>M, i,2,Q,7 -^y^vy'rh^iDV-^ym. 2,3,3', 
4' -tf:7a::x;i/-xh^;^;i/3i?>m. 2,3,3' ,4' -^>y:7x/ >^ h ^:^7 
;i/3i^>M> 2, 3, 3' ,4' ->^:7xx;i/x— 7=-;i/T-h^:^;;i/^>M, 2, 3, 3' . 
25 4' ->^:7xx;M^>^h^;^j;i/jj^>^, 2, 3, 3' ,4' --jyx.:r.)Vy.)Vy 



wo 2005/085324 PCT/JP2004/015309 

32 

5 ;k s^yptf;i/xx7^;p^®Ci_3T;i/^;i/xx-T-;i/ i^^5^;i/X7v-T-;w 

±tH^NMI^vfi^#i^^b^:^;i/4^>M®>^xx-7^;i/CD-5-fe. 2, 3. 3' , 4' - 
tf>'aix;p^h^:^7;i//j^>M>^p<>5^;i/XX-x-;k 2, 3, s' , 4' -iiya^:=.jly=- 
h^;^7;i/3|^>m>^x5^;vxx^;i/:dW^b<. 2, 3, 3' ,4' -tf^'aix 
10 ;P5^h^;^;;i'#>^>^^^;vxx5=-JP:^WSb<^ffl$n^o 

^^^±f3:^n^^nxx^;i/a<h:^;i/4^^>';i/S^^T^e^xx5^;i/ (/\— ^'x 

ft 

m) -^^-co-. -0-. -cH2-> -soz-^ornxum^-^xm^-^tirc 
25 Mm^j^mm'Thy:ki)v:^>m(DMmitvx\t. i, 2, 4, 5-^>if> 

'T-h'y:fyJV-^>M. 2, 3, 6, 7 -^y^U>y^h'y:fyJV^>^. 3, 3 ',4, 4' 

-if>'xx;i/5='h^:^;i/3}^>M> 3, 3' .4.4' -^>'/ya:.y>y^h^:^)l'^ 

ym^ 3.3' .4,4' ->?>'a:x;i/x— 3,3' .4.4' 

->?:7xx;i/>.:$^>5^h^:^j;v#>^. 3, 3' . 4. 4' ->^>'xx;vx;i/:7:t> 



wo 2005/085324 PCT/JP2004/015309 

33 

10 i^7°ntf;i/xx5^;i/#oCi_3T;i/^;i/xx7^;i/ >?^5^;uxx5^;0 

±mMm^^^My^ h ^:^j;i/#>^>?xx'5^;i/® -5 -fe^ 3.3',4,4'-if>' 
a:x;i/^h^;^j;i/3j^>mi^>^^;i/xx'5^;i/, 3, 3' , 4, 4' -Hyj^x;i/5^h^ 
:^7;i/3}^>'i^-:^x5^;i/xxT-;K 1, 2, 4, 5-^>if>T-h^:^;p3}^>^>^^ 
15 ^;I/xx^;k 1, 2, 4, 5-^>^'>y=-h^:^j;i/j}^>^>^x5^;i/xx5=-;i'/^>^ 
$fSL<. 3,3' ,4,4' -if:7a:x;i/7=-h^;^;V3i^>m>>^>>^;i/xx5^ 

m 

25 #MI^'i4j^tX^*^t4(D5f«5^h^:^;i/#>m>^xx^;i/®M'^jt«. 

B'^^mf-h^:fy)V:^>mz^X.X^m^ 10~50 ($f^b<^i 20-40 ^ 

j\y%)mmx$> v.Mm^^^M-T- h 5:^;i/#>^>?xx5^;i/)&^^ 90—50 m 



wo 2005/085324 PCT/JP2004/015309 

34 

70~80 ^;i/%@S.ffiVi§©^WjiT^^o 

(2) ^#j^>^y$> 

20 CO-, -cHg-, -so-, -so2-#®»Sb<fi^^'&T^^i$nyc2 

>z^rs.>. o-yx.:iLU>i^rs.>. m-yai:r.u>z^rs.>. 4,4'— z^r 
y z^y x.:=-)V3i—y^)W 4,4' —z^rs. y >?>'a:x;i/5=':tx— 7^;k 4,4' 
— $^T^y>^:7xx;i/;^j;i/fc;k 4, 4' —z^y^y-jy:i:.:=.jvy^>. 1,4 
25 — tfx (4— T5/:7a^y^e/) ^>if>#/&t^tf e>n§o 4,4' — >^ 

(3) ^^tjymm'ey^—m^ 



wo 2005/085324 PCT/JP2004/015309 

35 

(M^«\ 40~70°c@^) bTtj<j:iio Mtt^^t^. MMi^o^^o^'a-:;^?^:^^ 
N-y<5^;i/-2-fc:nu H> (i^T. tnmpj iP?.$Co), N, N->^^5^;i/3i^;i/ 

10 iri/ue^y>#d^^^ffl$n^o ;ine»©'5-6.©iex^^2a£/.±©M'&^i«i?^ 

^L, 100-300 a«g|5@^ ($fSL<(l. 120-200 aa^lJgS) 



20 



ROOC COO- 

Ar ■'HsN— Ar'-NH3+ 
-OOC ^COOR 



25 ( 4 ) u -r $ F tuig#^?^x^aaij-^a:^ u y ^ H-r $ }^mm. 

m^'i'm'^v^^mmi^mmt.hTU. ^¥i^^^«ioooo^±®2i^uT^ 



wo 2005/085324 PCT/JP2004/015309 

36 

i^^m^t. Gpcm mm IMP. •^^jx.^u>:t=^-^^\^m^) \z^y)mMvrzi 
5 m.^i^^'j^m^^ 10000 &s±(DSvrs. i^mmmu. wmt. mmm^mm'^. 

\£yx.::i)l^y^h^:^)\^^>m=-M7mLiyXU. 2, 3, 3' ,4' -tf:7a:-;i/ 

10 'f-h^:fyJl^>m=lM7i^m (a-BPDA). 3,3' ,4,4' - }£y x.-JVy^ h ^ :^ Jl 
•^>m=iM7Km (s-BPDA). 2,2' ,3,3' -^ya:.:=.Jl^hy:fy)V^>m:=-M 

z^T^yi^y:c-jvjL—^)vm^^vxu. mxit. 4,4' ->^T5yi^:7x 

-;i/x— 5=-;k 3.3' -z^rS.yz^y:j^-J\^X.-'^M 3,4' ->^T^y5^>' 

^ii-^^x^. m^it. z^T ^ y i^y j:.:=-)i'X.—y=-)im^^^tsmmiz. mu (15 

10000 iy.±T^D. $F^L<fi 12000~20000-r^§o 

^m^^^^tffix^^o 



wo 2005/085324 
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37 



v-Vi/T^— h, p-4^v'l/>>?$/y^^T^— l,4->-iJ7n^4^5/l/>>?'f y>- 

#UT^ H-r^ 10000 J^JiTabD, |if^b<ti 15000- 

20000 ^J^Tab^o 

10 (5) m^mm 



15 (it) :^-r^>:^^/v-^l^4'OT^i^i^a«looMa 

10000 j^±o#uT^ H-r^ )^mm (Dyf^mm^mmm i^^m mmwmm. 
b<«. 2o~3o««§K@^) tfsi^mmbw^i^^^ fs::^. :$^mmm'vm^^^ 

( 6 ) ^s^fe p I mmmmm 



wo 2005/085324 
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20 



38 



15 x<Dn>hu—mmmx$>^o ^z:x. y.h^^^^—mmiy\z<\^m^i:^— 

-So mm\Z.\%. 'T^'^1&m<D7.^y^)Vy''^y^ 4 (pH3. 14%, 



m25rm) ^T.^i^^JVy'^y ^ 5 (pH3, If ^^15%, ^^g20iiin) f^EtWi^ 



^ L < 10-30 m-MMmm) ^m-^-r^o^jw^i^^x 



xcBmi^^±.m(D 



mxm^^^oit. y-( jvAizmmmmmz;^^wmmM (vr) msmMi& 



wo 2005/085324 
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39 



10 



15 



^#«ftp I mmmsMmz:^n^:^mm^(Dmmu. 2o~6o mrnxurn^^ 



D . Wf^^^^CD C B Bi^om^it 5 ~ 3 0 



4-^5^;i/-r^iry-;K 2-x5^;i/-4-x5^;i/-r5^^y-;k 2-:7a:-;i/'f ^^^^ 



25 ^ajtM»ft^^^M^©^#fe^fOT#'5<hmt)n^o $e>t:i. 



4 jiAcD^m^mz-Di^^xmrn-r^o 



wo 2005/085324 PCT/JP2004/015309 

40 

15 y^JVA(D±^^lZ^r)^^:^, 

m-^'i±x^u-^i^^(D^^'w^y'i)VA^^m-r^o -(^]^itmforcmz\t 



ff'5^^\ 280~400'C^S ($f^b<^^ 300~380°C^S) X$>^o Z.(D 



wo 2005/085324 



PCT/JP2004/015309 



10 



41 

)VJ^(Dm^\tmzMM't,m^f)\ 30~200jtim=g|g. $f^L'<» 50~120 



^1 <D :7-r ©^«mttJi. 



(Q • cm) -(OT> rvRj ^P^^^o) 



t.lyX\-t. VR : 102—10^^. SR: 



10^—1 O^^Tafet). l?^bV^IBH<hbT«. VR : 1 0^~1 SR : 1 



c B (D^mmu. as 5 ~ 3 0 mmxu^s s l < « 9 ~ 2 3 s«% 



0. 4 i^AF^. $FSL.<«o.2i^;^i^-e^^o 



25 LogSR;&^&#:^J£M*®>ci-^m#{ilLogVR ^^|l/i7tMjJ>^\ L0~3.0, ^^b<tl 
1. 5~3. 0 a:i^Vi{ittSitT#^«hVi-5#M^«^TVi§o 



wo 2005/085324 
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42 



R 1 0 1 0 :^mm<Di^mm\kmm'^p i ^:7-r;uA^$fji(::ffi 

(ay) SLrJ^W^S^ (a or) ^WbTV^^o m\-mm. (ay) 120 
MPai^±> #(;il 2 0~1 6 OMP aTSD. W3i^a:l^{;t3iS©it (a^r 
/ay) «x 1.10i^>!.±. #{^1. 10~1. 3 5^7? £5 



(1) t}-^>y^^v^^mm 



D. 
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20 



25 



43 



10 yu^:^-. ;^j9-it^^^lc:ffli^>^«^^^;^©4'Wfe^^;i/h#}cfflVi§ 

il-a-. ^i^S"?^ 20—40 n m^S© ©i^WjlT^ § <, 

-So M,i^mz\t. y'if'^^(D:^^iy^JVy^^y'^ 4 (pH3. 14%> 



g25iiin) ^X^5/^;i/y^^y^5 (pH3. 20nni) 



ti-^^yy^"^ y^^mm\^. ±$^(Dmmm\kmmiz c Bmi^^i^—iz^m.'^^ 



wo 2005/085324 
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10 



15 



20 



25 



c Bmi^(Dma 



44 



mmmmmm loo m«gi5fcMb> 3-25 



> 



imm&mm^h^:^)i-^>m<Dmi^m^vx^t. i, 2, 3, 4-^>if 

>y^h^:fy)i'^>m. 1, 2, 6, 7-:^7i57^'>5=■^^:^7;^#>^. 2, 3, 

3', 4' -H:7rcx;i/5^b^;^j;i/7}^>m. 2, 3, 3', 4' -^>y>'aiy> 

y^h^:fy)V-^>m. 2, 3, 3', 4' -s^:7xx;i/x— 7=';Pt- h^;^;i/3}^>^> 

2. 3, 3', 4' -z^yx.:=-JVy^^>y^h'ytlJV^>m. 2, 3, 3', 4' - 



wo 2005/085324 
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45 



;k >^:7°ntf;i'XX7^;i/^©Ci_3T;i/^;i/xx-T-;i'.(i|tic:. >?p^5^;i/xx^;v) 

xx;v^b^:^7;i/3j^>M5^^;><5^;i'XX^;k2,3,3' ,4' -if:7aix;v5^h^:^7;i/ 
#>i?i^x^;i/xx^;K :OWSb<, 2,3,3' ,4' -t::7xx;v^h^:^? 
;i/jj^>'^v'p<5^;i/xx5^;i/;ow^b<^ffl$n^o - 

15 §^^_hf;i^n-^^tixx5^;i/S.h:^j;i/4^^>';i/»*Wt"^>>^xxT-;i/ 0\—v:x- 



20 



25 



y=-h^^Jl^>m. 2,S,6,l-^y^U>y^h^:^}V^>M. 3,3' ,4,4' -EV 
:nx;i/5^h^;^j;i/3j^>m. 3.3' ,4,4' -^>\/:7:i:/ h^:*r;i/#>m. 

3,3' ,4,4' -5^>'xx;i/x— 7=-;i'7^h^:^;V3}^>^. 3,3' ,4,4' ->^:7xx;i/ 
^^>y^h^^)V:^>m. 3,3' 4,4' ->?>'acx;vx;i/:7;t>7^ b^:^?;v4^>i 



wo 2005/085324 
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10 



20 



25 



■ 46 

-:/{g^T;i/^;i/xx-7^;K ltf^b<f^>^p^^;i'XX7^;K i>^x5=-;i/xx5^;k 
>^>'°Dtf;vxX'x-;i/^<DCi_3T;i/4^;i/xx-7^;w i^p^5^;i/xx-T-;i/) 



±.Bi 



5^h^:^;i/Ji^>M>?XXT-;i/©-5-&.3,3' ,4,4' -E:7a:X 



;i/T-h^:*f;i/j3^>Mi^;>^5^;i/X7.-T-;k3,3' ,4,4' -tf:7a:x;i/7^h^*;i/5}?>' 
M>?x5^;1/xx5^;k 1, 2,4. 5-^>if>-7^ h^:^;i/3i^>^>?p^^;i/xx5^;K 
i,2,4,5-^>if>5^ h^;^;;i'3}^>Me^x5^;i/XX-7^;i'/0W^b<. #1;:, 
15 3,3' ,4,4' -ifyxx;i/5^h^:^j;V:!f?>^>^p«.5^;i/X7,-x;i/^W*b<M$n 



•So 

tt^#;!^5=-h-^:^;;V3}^>i^i^xx^;i//&^^ io~50 ($fSb<ti 20~40 ^ 

D . h ^:^;;i'3i^>®!i^xx5^;i/50^^ 90~50 ($f 



^ b < 80~60 



>?x;^T-;i/& 20~30 M«^#:^T'h^;^;V:^}^>^>^xx5^;i/^ 

7o~8o 'Ejv%ns.m^^^(D'^WM'v$>^o 
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47 

(3) ^mmi^y^> 

co-> -CH2-. -so-. -soz-m(Dm^v<nM'm^xw^-^nrz.2 

^yi?>'3ir.;i/x— 5^;k 4, 4' ->>^Ta/i^>^3ix;i.5^:^x-T-;K 4, 4' - 

i^7^/z^yx.:=.)V:fy)V:^:=:)W 4, 4' ->?r5/i^>'a^x;i/p<i$^>. 1, 4-b' 

X (4-T5y:7xy^>') ^>-if>#:d^w^e.n§o ff-rfe, 4, 4' 

25 />^>'xx;vx— T-;i/:^tiit(c$f^bVio ^n^(D^^Mz^rs.>^m^^^^t\z 



wo 2005/085324 PCT/JP2004/015309 

48 

» 

}V2^\z^mmmmz.-^^wwmm (vr) -Bos^mmm (sr) ^##t- 



ROOC COO" 

Ar +H3N— Ar'-NH3+ 
-OOC ^COOR 

2i5®^^ R^*T;i/4^;v^s^-ro) 

~30 WMX^mS.. $f * b < iO~25 S«%@^tcig^1-^ ;i t.-m-^'^^o tSi^. 



wo 2005/085324 PCT/JP2004/015309 

49 

D - 2 . U --r ^ H :7-f 

p immwm.j^m^m^^^2^(Dpm\zmx\^. pm±mzi^-\zmmr^o 



wo 2005/085324 PCT/JP2004/015309 

50 

>5^e>(DrBisjn»^fft3n^o sfeMH^AcD^^^ft. BfM-r^^smwt^p i 

130''Cfl^f;:5iMi3-bJe)^ (^liO^^Pi)o m-Ummt. mpL\t. l~2°C/inin 
^iiJiib. mmbTSU^^-f ^ H'fb(Dfe8e)©M^^J::#^bT, 280~400'C^c:Sp^ 



wo 2005/085324 
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25 



51 

^»#{3PS^Ji;^ci:l/i:d^\ as 30~200 tJi mmm.. $f S L < « 60~120 ^tmS^T^ 

c(Dy-i ji/AcD^^mmmt. (q- cm) cot. tvrj t\ifz<o) 
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